Introduction
The discovery of a new particle [1, 2] in the search for the Standard Model (SM) [3] Higgs boson at the Large Hadron Collider (LHC) [4] , performed with the ATLAS [5] and CMS [6] detectors in July 2012, was an important achievement in the understanding of the electroweak symmetry breaking mechanism [7] .
With this boson the Standard Model (SM) of particle physics is complete. However many effects remain unexplained in the SM, as the hierarchy problem or the existence of Dark Matter.
Moreover, there is no theoretical reason to restrict the model to only one Higgs boson: (1) the generation of fermion masses could also be realized by more bosons [8] , (2) many theories include extra Higgs boson(s), as Supersymmetry (SUSY), models with axions, baryogenesis, neutrino masses, etc.
In this paper we will concentrate on Higgs bosons within the context of Minimal Supersymmetric Standard Model (MSSM) [9] and Next to Minimal Supersymmetric Standard Model (NMSSM) [10] . [12] . The main backgrounds are Z → ττ processes and QCD events. There is good agreement between the observed data and the prediction.
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Figure 2: Observed and expected 95% CL limits on the cross-section times de branching ratio to a ττ pair as a function of the Higgs boson mass (gluon-fusion production on the left, b-associated production on the right) for the h/H/A → ττ analysis [11] . No excess of events is found.
Searches within the Minimal Supersymmetric
Standard Model
MSSM Neutral Higgs bosons at LHC
This search is important at high tan β (ratio of vacuum expectation values of the two Higgs doubles in the MSSM). The neutral Higgs field can be produced via gluon-fusion and in association with a b quark. The two most relevant final states are h/H/A → ττ and bb. The ττ modes tend to be more sensitive due to the better performance of the tau-jet selection.
In the h/H/A → ττ search a categorization is applied depending on the event properties (ττ decay and "b-tag"/"b-veto"). ATLAS performed the search using 8 TeV run 1 data [11] while CMS combined 7 and 8 TeV datasets [12] . Figure 1 presents the invariant mass of the ττ pair for the case in which one τ decays to electron and the other decays to a muon ("electron-muon" channel) and for the b-veto case in the CMS analysis. The main backgrounds are Z → ττ processes and QCD events. There is good agreement between the observed data and the prediction. No excess of events is found. Figure 2 shows the observed and expected 95% CL limits on the cross-section times branching ratio to a ττ pair as a function of the Higgs boson mass as obtained by ATLAS.
ATLAS and CMS search for H ±
This search covers the whole spectrum of tan β. The H ± can decay to τν, tb, cs, hW, etc. with different branching ratios depending on tan β. The decay to H ± → τν is relevant in a large parameter range, specially for low m H ± (below m top ). For m H ± above m top H ± → tb is the predominant decay. ATLAS and CMS perform this search [13] , [14] using the full 8 TeV Run 1 sample. The strategies are similar in both analyses. High and low mass H ± categories are treated separately and a tau + missing E T trigger is used to trigger events. The most important discriminating variable is presented in Fig. 3 CMS has a recent analysis [15] searching for m ± H → cs. No excess of events is found.
Search for A → Zh at the LHC
This search is important at low tan β and has been performed both by ATLAS [16] and CMS [17] . Possible final states are llττ/llbb/ννbb. It takes advantage of the Z → ll/Z → νν/h resonances and ratios of the Higgs boson decays (bb/ττ). Figure 6 shows the observed and expected 95% CL limits in the tan β -cos(β − α) plane for two MSSM scenarios (Type I and Type II). The angle α is the CPeven Higgs mixing angle in the MSSM. No excess of events is observed. H is shown for m ± H < m top in the H ± → τν search [13] . The interpretation is performed in the context of the m max h benchmark scenario [9] of the MSSM. 
Search for hh processes
This search is done by ATLAS [18] and CMS [19] in resonant and non-resonant Higgs boson pair production.
The considered final states are bbγγ/bbbb/bbττ/WWγγ. Figure 7 shows the non-resonant background fit in the m γγ for one of the final states for the resonance mass hypothesis of 270 GeV in the CMS analysis.
Search for H → WW/ZZ processes
This search is done by ATLAS [20] and CMS [21] . The invariant masses obtained in the analysis allow to set upper 95% CL limits on the production crosssection. The different results from the different final states and the combination are presented in Fig. 8 for CMS.
Searches within the Next to Minimal Supersymmetric Standard Model

Search for a → µµ
This is a low mass search performed by CMS in [23] . The a boson is produced in gluon-fusion and searched for in the decay µµ. In Fig. 9 the invariant mass of the dimuon pair is shown for barrel and endcap. The effect of a possible signal at 7 and 12 GeV is shown with the blue line. No excess of events is found in this search. 
Search for h → aa → µµττ/µµµµ
This search is performed by ATLAS [24] and CMS in [25] . The final states can be µµττ/µµµµ. 
Conclusions
Current searches constrain large parts of the parameter space. So far there is no evidence for Beyond the Standard Model Higgs. However, there are still many possibilities to explore and many searches are still starting up, and this will be a relevant area in Run 2.
